Section ofEndocrinology 255 observation that about half of the patients who undergo vasectomy develop sperm agglutinins (Ansbacher 1971 , Shulman et al. 1972 . It now appears, that testis biopsy may also elicit weak -immune responses. Thus, within six weeks after testis biopsy, an increase in the titre of preexisting antibody or appearance of a new antibody was observed in 11 of 35 patients, but the various antigens differed in stimulating potency. Sperm agglutinins appeared in 6 patients, and a response to the antigen in the main tail piece was noticed in 8 patients. The antigens in the front part of the acrosome and the equatorial segment affected 4 and 3 patients respectively, and for the antigen in the postnuclear cap no stimulatory effect was observed (Hjort et al. 1974 The essential pathology of the pancreas in juvenile diabetes mellitus is a gross reduction of islet tissue. In maturity onset diabetes there is moderate reduction of islet tissue and a varied degree of hyalinization of islets. In the search for histological clues to the pathogenesis of juvenile diabetes, old post-mortem material from preinsulin days has been reexamined by a number of authors (Maclean & Ogilvie 1955 , Gepts 1965 , Warren et al. 1966 , Doniach & Morgan 1973 . In the series reported by Gepts (1965) the pancreas of patients dying within days or weeks of abrupt clinical onset showed reduction of number of islets, with some of the surviving islets hypertrophied, others shrunken and devoid of betacell granulation. He noted the presence of insulitis, infiltration of the islets by lymphocytes, in 15 of 22 cases.
Post-mortem pancreas sections were examined (Doniach & Morgan 1973) from 13 untreated juvenile diabetics 9 of whom had died within 1 to 4 weeks of clinical onset, 13 insulin treated juvenile diabetics who had survived 6 to 38 years and matched non-diabetic controls for both groups. The findings are shown in Table 1 . We confirmed most of Gepts's (1965) findings: loss of islets and beta-granulated cells in acute cases with further loss in chronic cases. However, there was not a single example of insulitis in any of our material, suggesting that its incidence is less frequent than previously postulated.
The occurrence of insulitis in acute rapidly fatal cases of juvenile diabetes affecting children has been repeatedly documented since its original description by Schmidt in 1902. The affected islets, usually atrophic, are infiltrated most commonly by lymphocytes arranged as a peripheral extra-and intra-insular collar, but sometimes diffusely through the islet tissue. Large mononuclears, polymorphs or eosinophils may be included in the infiltrate but not plasma cells. The intensity of the insulitis varies considerably between cases, sometimes involving only very few islets (Gepts 1965 Hypothesis (1) is difficult to refute, but the histological findings suggest it is unlikely, i.e. in some fatal cases the number is not reduced, in others many of the surviving islets are atrophic rather than missing. Hypothesis (2) is popular; to me it seems unlikely, since most endocrine glands respond to excessive maintained stimulation by marked hyperplasia rather than by atrophy. Hypothesis (3), supported by epidemiological studies (Gamble etal. 1973) , might underlie the insulitis found in a proportion of patients.
Hypothesis (4), suggested by immunological studies (Goldstein et al. 1970 , Irvine et al. 1970 and Nerup et al. 1971 , is not fully supported by the histological findings, i.e. the absence of plasma cells in the infiltrate and the total absence of insulitis in chronic cases.
The main functional lesion is the failure of normal beta-cell regeneration in the face of the hyperglycxcmic stimulus. The direct basis of this is unknown but can be regarded as the essential islet cell abnormality, possibly inherited, in juvenile diabetes. The end result is atrophy and loss of islets which might be accelerated by excessive functional demands and in some cases precipitated by viral infection. The finding of excessive prevalence of thyroid and gastric autoantibodies in juvenile diabetes is intriguing and, though suggestive of a common factor in genetic make-up, does not thereby necessarily indicate that juvenile diabetes is an organ-specific autoimmune disease.
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Viral and Epidemiological Studies
A number of viruses can produce pancreatitis in man and animals and in some cases this may be followed by diabetes. We have recently reported diabetes in CD-1 mice following Coxsackie B4 virus infection and these animals showed lymphocytic infiltration of the islets of Langerhans, and B cell degranulation and degeneration (Coleman et al. 1973 ). Similar changes have been described in mice with diabetes induced by encephalocarditis virus (Craighead & McLane 1968) , and the similarity of these changes to those seen in fatal cases of insulin-dependent diabetes in children (Gepts 1972) suggests the possibility of a viral etiology in human diabetes.
Direct experimental verification of this suggestion is difficult but our recent epidemiological
